Effect of serotonin on cytosolic free calcium in adrenal glomerulosa and vascular smooth muscle cells.
In view of its vasoconstricting action and of its stimulating effect on aldosterone biosynthesis, serotonin (5-hydroxytryptamine, 5-HT) could play a role in the genesis and/or maintenance of hypertension. The effects are mediated by different specific receptors whose transmembrane signaling system is not elucidated. We have used the fluorescent probe quin 2 to study the effect of 5-HT on cytosolic free calcium in enzymatically dispersed bovine adrenal glomerulosa cells and in cultured rat aortic smooth muscle cells. We also examined the effect of 5-HT on prostacyclin production by rat aortic smooth muscle cells. Serotonin did not modify the level of cytosolic free calcium in adrenal glomerulosa cells. In contrast, serotonin induced rapid, concentration-dependent (10(-8) -10(-5) M) rises of cytosolic free calcium in monolayers of cultured rat aortic smooth muscle cells, from a basal level of 153 +/- 27 nM to peak levels of about 400 nM. Ketanserin (10(-6) M), a specific 5-HT2-receptor antagonist completely blocked the free calcium rise induced by 5-HT. 5-HT induced a concentration-dependent increase in 6-keto-PGF1 alpha production in smooth muscle cells, which was suppressed by ketanserin, indomethacin or removal of calcium from the incubation medium. In contrast nifedipine (10(-6) M) did not modify the response to 5-HT while it abolished the response to vasopressin and did not modify the response to angiotensin II. We conclude that the 5-HT receptors of adrenal glomerulosa cells and vascular smooth muscle cells are linked to two distinct signalling systems which mediate the different biological responses.